Signaling by HGF and KGF in corneal epithelial cells: Ras/MAP kinase and Jak-STAT pathways.
To characterize the signaling pathways used by hepatocyte growth factor (HGF) and keratinocyte growth factor (KGF) in human corneal epithelial cells. Cultures of SV40 large T antigen-transfected human corneal epithelial cells were treated with recombinant human HGF or KGF at 50 ng/ml to 100 ng/ml for 5 to 30 minutes and harvested for protein isolation. Immunoprecipitation was performed with antisera to signal transducers and activators of transcription 1 (STAT1), STAT3, Janus kinase 1 (Jak1), Shc, Grb2, Sos1, and HGF receptor (met). Immunoprecipitated proteins were analyzed by western blot analysis. Gel retardation experiments were carried out with first-passage human corneal epithelial cells to detect binding of STATs to the high affinity c-sis (platelet-derived growth factor) inducible DNA element (hSIE). Effects of HGF, KGF, and kinase inhibitors on mitogen-activated protein kinase (MAPK) activation were evaluated by western blot analysis and enzymatic assays. In human corneal epithelial cells, the phosphorylation of adapter protein Shc (52- and 66-kDa isoforms) was enhanced by HGF, but not by KGF. Phosphorylated HGF receptor coimmunoprecipitated with Shc, Grb2, and Sos1. Hepatocyte growth factor or KGF rapidly activated MAPK in corneal epithelial cells. The activation of MAPK (p42 and p44) by HGF or KGF was transient and decreased gradually within 1 hour. MAPK kinase 1 (MEK1) inhibitor PD098059 or the protein tyrosine kinase inhibitor genistein blocked MAPK activation. Activation of MAPK induced by HGF was partially inhibited by protein kinase C inhibitor calphostin C. Hepatocyte growth factor and KGF had no effect on the activation of Jak-STAT cascade components that are activated by epidermal growth factor. Hepatocyte growth factor and KGF activate Ras-MAPK pathways in human corneal epithelial cells. There may be at least two routes used by HGF in transmitting signals from its receptor to the MAPK cascade. One is the receptor-Grb2/Sos complex to the Ras pathway, and the other is through protein kinase C. Hepatocyte growth factor and KGF did not activate the Jak-STAT cascade components STAT1, STAT3, or Jak1 in corneal epithelial cells.